Influence of Orally Administered Borneol on the Expression of Hepatic Transporters in Rats.
Borneol, a traditional Chinese medicine (TCM), is often orally co-administered with other TCM and chemical drugs, but the drug-drug interactions between borneol and the other compounds remains unclear. This work investigates the effect of orally administered borneol on the transcription and expression of hepatic uptake transporters (Ntcp, Oatp2b1, Oatp1a1, Oatp1a4, Oct1, Oct2, Octn2 and Oat2) and efflux transporters (Mdrla, Mrp2, Mrp4 and Mrp5) in rats, aiming to obtain essential information to guide its clinical applications. Rats were administered borneol (33, 100 and 300 mg/kg/day, respectively) and vehicle (control) orally via intragastric gavage for 7 consecutive days. The mRNA levels of rat hepatic uptake transporters (Ntcp, Oatp2b1, Oatp1a1, Oatp1a4, Oct1, Oct2, Octn2 and Oat2) and efflux transporters (Mdrla, Mrp2, Mrp4 and Mrp5) were determined using real-time quantitative PCR, while the hepatic Ntcp, Mdrla, Mrp2, Mrp4 and Mrp5 proteins were quantified using western blotting. The oral administration of borneol led to dose-dependent inhibition of mRNA and protein expression of Mrp4 and Mdr1a, dose-independent inhibition of mRNA and protein expression of Mrp2, and inverse dose-dependent inhibition of mRNA and protein expression of Ntcp. No significant effects were observed for mRNA expression of the other transporters tested following borneol administration. Oral administration of borneol may affect the metabolism of substances that are involved in bile acid enterohepatic circulation and substrates of Ntcp, Mdrla, Mrp2 and Mrp4 transporters.